Intrathecal N-methyl-D-aspartate (NMDA) activates both nociceptive and antinociceptive systems.
Injection of the excitatory amino acid N-methyl-D-aspartate (NMDA) into the spinal subarachnoid space of rats produces both hyperalgesic and analgesic effects. At lower concentrations (0.5 mM) little behavioral effect is elicited by the drug. However, brief hyperalgesia followed by several minutes of analgesia can be detected in these animals. Higher concentrations of the drug produce vocalization, caudally directed scratching and biting and hyper-responsiveness to light touch. The NMDA antagonist, arginine vasopressin, produces analgesia when injected by itself and completely reverses all effects of NMDA. NMDA-induced analgesia, but not hyperalgesia, is reversed by intrathecal administration of naloxone, methysergide and phentolamine. The analgesic effects of both agonist and antagonist are markedly potentiated by spinalization. These results suggest the involvement of NMDA receptors in both the transmission of pain and the mediation of spinal segmental pain inhibitory mechanism.